An important presumption regarding the proinducing hyperfibrinogenaemia (and therefore hyperviscosity), and exacerbate platelet activity (as gression of cardiovascular pathology is that there are discreet and easily identifiable stages through which measured by increased beta-thromboglobulin, soluble P-selectin, and aggregability to ADP, collagen the disease passes. The first is clearly good health, which is followed by the presence of one or more etc assessed in vitro), and that this relationship of the risk factors, and then ultimately symptomatic extends and also deteriorates with time.
atherosclerosis. The latter stages are accompanied
Hypertension differs from the other risk factors for by physiological changes to entire organ systems, atherosclerosis as there is no clearly identifiable such as critical organ ischaemia and left ventricular agent (such as the cigarette, hyperglycaemia or the hypertrophy. There are also notable changes in cerhigh fat diet) which can be implicated in its relationtain aspects of thrombosis and haemostasis in frank ship with any of Virchow's triad. If a patient with atherosclerosis, and examples of this are increased hypertension also has hyperviscosity, it is not so levels of fibrinogen and coagulation factor VII. 1 easy to justify a cause and effect relationship in It has also been recognised that the risk factors (in either direction. Nevertheless, patients with polycythe absence of symptomatic disease) are also thaemia, in whom rheological abnormalities are accompanied by changes in the constituents of the common, frequently develop hypertension.
9 blood, and increased fibrinogen in smoking and altered Increases in haematocrit and haemoglobin are also platelet function in diabetes are examples of this. 2, 3 It found in association with hypertension in patients is further presumed that these generally undesirable with renal artery stenosis and 'stress-induced' polyconditions, unless reversed, predispose to or contribcythaemia (Gaisbok's syndrome). Furthermore ute to the development of symptomatic disease.
population studies have found a weak association Virchow's original triad 4 recognises three broadly between indices of rheology, such as haematocrit or independent factors in thrombogenesis, a viewpoint haemoglobin concentration, and blood pressure (BP) developed and extended by Duguid, 5 Ross 6 and across the whole range of pressures. 10-12 The abnorothers towards the pathogenesis of atherosclerosis, malities of rheology and coagulation in hypertensince both thrombogenesis and atherogenesis are sion are therefore suggestive of a prothrombotic state intimately related. These are changes in blood flow in this condition, and may be a reason why, despite (today interpreted as rheology and viscosity), the arterial tree being exposed to high pressures, the changes in the composition of the blood itself (such complications of hypertension (heart attacks, as platelet activity and an increased propensity to strokes) are thrombotic rather than haemorrhagic.
13 coagulation), and changes in (and blood interactions In addition, increased levels of von Willebrand with) the blood vessel wall (which we now recogfactor in hypertension 14,15 may well be cause and nise as generally undesirable changes to the effect, but in which direction? Is it that the hydroendothelium). However, the relationship between dynamic stress damages the endothelium, causing these three aspects of the pathology of cardiovascuthe release of von Willebrand factor, or is it that an lar disease, and their likely development over time, undefined agent which first damages the endohas still to be clarified. For example, it can with relathelium, thus releasing von Willebrand factor and tive simplicity be reasoned that the relationship which ultimately leads to hypertension? Hypertenbetween smoking and myocardial infarction is due sion may also have a role in the third of Virchow's to the tendency of the former to increase endothelial triad as enhanced platelet activation (which cell damage, promote hypercoagulability by responds to therapy with ACE inhibitors) has been reported. [16] [17] [18] [19] [20] Whether or not these two aspects of drug therapy are linked remain to be proven, but an index of platelet activity (beta-thromboglobulin) al 21 postulate that these effects on platelet were actu-
